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ABSTRACT (CONTINUED)

This report will demonstrate that RF MEMS have vastly improved in reliability over the past
few years. Additionally, background information and most current results of a task to implement
a l6-element phased sub-array with RF MEMS-based phase shifters will be presented. The slat
will be centered at 33.4GHz and will utilize one-half wavelength spacing between elements. The
individual elements will consist ofVivaldi antennas. Taylor Weighting will be applied to lower
the overall sidelobes.

This report will discuss the MEMS design being produced including the current maturity of the
design, insertion loss, power consumption, linearity and reliability of the phasing network.
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I. INTRODUCTION AND BACKGROUND

In 2006, the Communications-Electronics Research, Development and Engineering Center
(CERDEC) issued a Broad Agency Announcement (BAA) requesting proposals for Affordable
Radio Frequency (RF) Micro Electro-Mechanical Switch (MEMS) Phase Shifters for Phased
Arrays Manufacturing Technology Objective (APSPA MEMS) Program. The objective was to
develop a volume production facility for reliable, low-cost MEMS phased shifters for use in
phased arrays for both active and passive missile seekers and for on-the-move Satellite
Command (SATCOM) communications systems for the Warfighter. Aviation and Missile
Research, Development, and Engineering Center (AMRDEC) has been involved in this program
since its inception and, in 2008, initiated an effort to demonstrate the results ofthe CERDEC
Manufacturing Technology Objective (MTO) program in a 16-element, Ka-band, MEMS-based
electronically-steerable slat.

A major contributor to both the cost and loss of these systems, particularly in the passive
systems, is the packaged Monolithic Microwave Integrated Circuit (MMIC) phase shifter.
MEMS phase shifters offer a low-cost «$10), low-loss alternative to these components. The
successful completion ofthis ManTech program should result in an overall cost reduction of up
to 25 percent for phased array antennas operating in the Ku, K, and Ka frequency bands. In
addition, MEMS-based phase shifting promises to reduce the loss by one-halfto two-thirds
compared to MMIC-based phase shifting.

The prime contractor, Raytheon Space and Airborne Systems, has produced a 4-bit
packaged phase shifter demonstrating approximately 1.7 to 3.0 dB ofloss. The switch and phase
shifter design will be discussed in this report.














































































